Population fluctuations of the white mango scale insect, Aulacaspis tubercularis, Newstead, (Coccoidea: Diaspididae) had been studied in mango orchards located at two governorates, (Damietta and Gharbya) in the northern of Egyp during 2010. The obtained data revealed that A. tubercularis recorded three peaks at Damietta governorate; these peaks were recorded during February, June and August 2010 when 35.5, 39.1 and 127.1 individuals/leaf were recorded, respectively. At Gharbyia governorate two peaks during April 2010, (48.9 individuals/leaf) and July 2010, (32.6 individuals/leaf).The variables of temperature and relative humidity had slight effects on A. tubercularis population. On the other hand, A. tubercularis preferred south direction than the other cardinal directions (north, east and west) and center of mango tree canopy. Also, this pest preferred the upper surface of leaves during cold month (winter months) and preferred the lower surface of leaves during the hot months (summer months). The sex ratio had been recorded as 34.6:1 (male: females) at Damietta district, while, at Gharbayia governorate, it had been recorded as 20.5:1.
INTRODUCTION
The white mango scale insect, Aulacaspis tubercularis Newstead (Coccoidea: Diaspididae) has been recorded mainly from hosts plants belonging to four plant families: Palmae, Lauraceae, Rutaceae and Anacardiaceae (Borchsenius, 1966) . This insect is a serious pest in mango (Fam.: Anacardiaceae) especially on the late cultivars (Daneel & Dreyer, 1998) .
A. tubercularis is mentioned on quarantine lists (Burger & Ulenberg, 1990 ). Williams & Watson, (1988) considered A. tubercularis to be a potential pest of mango in the South Pacific region, and emphasized the need for strict quarantine procedures. Strict controls on movement of infected planting material and fruits are required if A. tubercularis is to be prevented from colonising the rest of the South Pacific area and other tropical countries (Williams & Watson, 1988) . A. tubercularis injures the leaves and fruits, affecting the commercial value of the fruits and their export potential. Infested mango fruits have conspicuous pink blemishes around the feeding sites of the scales. In nurseries, severe early-stage infestation retards growth. Young trees are particularly vulnerable to excessive leaf loss and death of twigs due to scale infestation, during hot dry weather. A. tubercularis presents significant pest problems on mangoes in South Africa, (Colyn & Schaffer, 1993; Joubert et al., 2000 and Joubert, 2009) . It is also a problem on mangoes in Australia, East and West Africa, North and South America and the Caribbean Islands, (Peña et al., 1997) . In Egypt, A. tubercularis were the one of the most serious scale insect pests of the scale 124 insects on mango trees. It recorded 27.5% of the scale insects on mango trees at Qaliobiya governorate (Bakr et al., 2009) .
The different methods used to control insect population must be integrated by a strategy addressed towards greater protection of the cultures with respect to ecological, toxicological and economic principles. (Neuenschwander & Paraskakis, 1980) .
The purpose of the present contribution is to broaden and more closely examine current knowledge concerning the population fluctuations of A. tubercularis in mango orchards in relation to some weather factors in addition to the distribution of this pest within the canopy of mango tree.
MATERIAL AND METHODS
The experiments of the present study were carried out in two governorates cultivated with mango orchards at the north eastern of Delta region at the north of Egypt. These districts were Damietta (N; 31, 25" E; 31, 46) and Gharbya (N; 31, 7" E; 31, 13) .
Five mango trees, (Mangifera indica L.) homogenous in size and age were selected and marked at each district for the present study. Samples were collected monthly during the period from January till December 2010. Each sample consisted of 100 leaves (20 leaves/tree) collected from the cardinal directions (north, south, east and west) and center of the trees (four leaves/direction). For each direction, leaves were covered with polyethylene bag on the tree and then pulled up and transferred to the laboratory for examination. Leaves of each direction were investigated on both surfaces by the aid of steromicroscope. A. tubercularis were recorded as nymphs, adults female and gravid females in addition to adult males.
To represent the effect of some weather factors on A. tubercularis population, daily records of maximum, minimum and mean of both temperature and relative humidity in each district were obtained from the Central Laboratory of Climatic Research. The daily records of each weather factor were grouped into monthly means according to the sampling dates.
Minitab computer program, (1998) was used to compute the effect of weather factors on the population fluctuations of A. tubercularis population.
RESULTS AND DISCUSSION

Population fluctuations of A. tubercularis
Population fluctuation of A. tubercularis in mango orchards had been studied at two governoratess Damietta and Gharbyia at the northern of Egypt) and illustrated in Fig. (1) .
At Damietta governorate:-
The obtained data of the total population indicated that the highest peak occurred at August 2010 when 127. Regarding the nymphal population, 7.1 individuals / leaf were recorded at January. Then it decreased to reach 1.4, 1.2 and 8.0 individuals / leaf were recorded at February, March and April 2010. The population the nymphal fluctuated to reach the highest peak with (103 individuals) at August. Then it charply decline to 13.1 individuals / leaf at September. The nymphal population recorded 14, 11.6 and 8.9 individuals / leaf at October, November and December 2010, respectively.
The population of adult female recorded 6.5 individuals / leaf at January, then it recorded a peak of 4.9 individuals at August. The least population occurred at September and October 2010 with 0.05 individuals/ leaf. Regarding the population of the gravid female recorded a peak with 32.2 individuals / leaf at February. The second peak recorded 22.8 individuals / leaf at June. The least population was recorded at March with 6.1 individuals / leaf.
At Gharbyia governorate:-
The obtained data of population fluctuation at Gharbyia governorate showed that the highest population was occurred during April 2010 when the population reached 
Sampling date Number/leaf
Nymph Adult female Gravid female Total 48.9 individuals / leaf, while the lowest population was occurred at March 2010 when the population was 4.6 individuals / leaf. The total population density reached 14.5 individuals / leaf at January 2010, then these number decreased to 5.8 and 4.6 individuals / leaf, respectively. The first peak occurred at April 2010, when 48.9 individuals/ leaf were recorded. The total population declined to 20.9 at the next month. The population gradually increased to reach the second peak with 32.6 individuals / leaf occurred at July 2010. The total population decreased gradually to reach 10.9 individuals/leaf recorded at December 2010. Concerning the population of nymph recorded 6.1 individuals / leaf at January 2010. Then the nymphal stage population fluctuated from 0.2 to 0.00, 2.8 and 5.7 individuals / leaf at February, March and April, respectively. The first peak recorded at June 2010, when 14.5 individuals / leaf were recorded. Then the population of the nymph decreased again to reach the minimum population.
Regarding the population of the adult female recorded 1.4 individuals / leaf at January 2010 and then fluctuated to recorded the first peak at April 2010 when 42.9 individuals were recorded.
The population of the adult female fluctuated throughout the next period. The population of the gravid female recorded 7.1 individuals, then fluctuated to reach the first peak when 21.2 individuals at July 2010. The gravid female population fluctuated during the following period, while the least gravid female population recorded 4.3 individuals / leaf at February 2010.
As shown in Fig. (1) , in Gharbyia governorate, the total population of this pest recorded two peaks with 48.9 and 32.6 individuals at April and July. While in Damietta governorate these were three peaks recorded at February, June and August when 35.5, 39.1 and 127.1 individuals /leaf were recorded.
With respect to the effect of some weather factors on A.tubercularis population The highest population occurred at the east direction was 41.5/leaf and 38.5 individuals presented at April, December 2010 (Fig., 2) . While the least population occurred at January, September and October 2010 with 0.0, 6.5 and 6.5 individuals/leaf, respectively. At the west direction, the highest population was 39 and 38.5 individuals/leaf presented at November and June, respectively, while the least population occurred at March and December 2010 with 5.5 and 4.5 individuals/leaf, respectively. The highest population occurred in the north direction was 52.5 and 48.8 individuals / leaf, at February and June 2010, while the least population occurred in January and November with 6.0 and 5.0 ,individuals/leaf. At the south direction, the highest population was occurred at January and November with 93.0 and 44.5 individuals/leaf, respectively. While the least population occurred at March with 9.5 individuals/leaf. In the central core of the mango trees, the highest population occurred at November with 44.0 individuals/leaf, while the least population occurred at March with 8.5 individuals/leaf. The highest population was 7.08 individuals/leaf occurred at February 2010, while the least population was recorded at March with 1.92 individuals/leaf.
At Gharbyia governorate:-
The highest population of this insect at east direction was 30.5 and 37.5 individuals/leaf recorded at May and June 2010, while the least population was occurred at March with 1.0 individuals. At west direction 48.0 and 67.0 individuals/leaf were considered as the highest population, which recorded at June and July. The least population was 3.5 individuals/leaf were recorded at March. At (Fig., 2) at the east direction, the highest population was higher in Gharybia governorate 41.0 individuals than Damietta governorate (37.5 individuals/ leaf). The same trend occurred with the least population. At the west direction the highest population was higher in Damietta (67) than Gharbaya (38.5). The same trend could be noticed at North and south directions and central coreof the mango trees.
As shown in Fig. (3) , A. tubercularis population was high in in south direction in Damietta governorate represented by 26% of the total collected population, followed by north 21%, west 19%, center 18 and east represented 16%, while, at Gharbyia governorate, the highest population was occurred in population was high in south direction represented by 29 % of the total collected population, followed by west (24%), North (18%), center (15%) and east (14%). So, A. tubercularis perferred south direction than other cardinal directions and center of mango tree canopy. Baker et al., (2009) mentioned that A. tubercularis perfected east and west direction during cooler and summer weather. The differences between the results and the present may be attributed to the variation between some weather factors and /or agro-ecosystem. 2.2. Surfaces of leaves:-2.2.1. At Damietta governorate. As shown in Fig. (4) , the highest population occurred at the upper surface of the mango leaf was 21.8 individuals presented at February 2010, while the lest population occurred at the upper surface was 8.4 individuals presented at March 2010. In the lower surface of the mango leaf, 25.6 individuals recorded as the highest population presented at June, while the lest population occurred at the lower surface was 0.6 individuals presented at December 2010.
At Garbayia governorate.
In the upper surface of the mango leaf, the highest population occurred at April 2010 with 28.1 individuals, while the least population occurred at March 2010 with 1.0 individuals. In the lower surface of the of the mango leaf, the highest population The mean all over the year was 14.6 and 11.9 individuals in upper and lower surface of mango leaf at Damietta governorate, while at Gharbayia governorate was 12.3 and 7.1 individuals/leaf, respectively.
From the above mentioned of view, it could be concluded that, A. tubercularis perferred the upper surface of leaves during the cold months and perferred the lower surface of leafs during the hot months, This may be attributed to the adrese effect of the sun rise during the hot months. Also, statistical analysis showes that there were negatively correlations between the fluctuations of A. tubercularis population and temperature degrees. Similar conclusion was obtained by Baker et al., (2009) .
Sex -Ratio
Data presented in Table, 2 showed that, sex ratio between the adult male population and female population in the seasonal occurrence of this pest in the two above mentioned districts. It could be concluded that sex ratio ranged between 4.9 and 172.5 in Damietta governorate with a mean of 34.6 all over the year. While, at governorate district, sex ratio ranged between 1.2 and 71.07 with a mean of 20.5 all over the year. At Ghana, Van Haltern, (1970) mentioned that, the sex ratio of A. tubercularis was 11:1 (male:female). 
